Quantitative analysis of corticotropin-releasing factor and arginine vasopressin mRNA in the hypothalamus during chronic morphine treatment in rats: an in situ hybridization study.
The content of corticotropin-releasing factor (CRF) and arginine vasopressin (AVP) in the hypothalamic paraventricular nucleus (PVN) increases during chronic morphine treatment. Because these experiments cannot distinguish between increased synthesis or reduced release, the present study measured changes in CRF and AVP mRNAs in the PVN by in situ hybridization. Concomitantly, changes in noradrenaline turnover in the PVN and changes in plasma corticosterone release were determined. Male rats were implanted with placebo (naive) or morphine pellets for 7 days. On day 7, groups of rats received an acute injection of either saline i.p. or morphine (30 mg/kg, i.p.). Acute morphine injection did not change the total size of the labelled area for CRF mRNA in the PVN of naive or morphine-pelleted rats, indicating that the number of CRF-containing neurones was unchanged. On the other hand, in rats chronically treated with morphine, the intensity of labelling for CRF mRNA was significantly reduced, suggesting a decrease in the synthesis of CRF. In placebo rats, injection of saline or morphine did not affect the surface hybridized for AVP mRNA. By contrast, in the morphine-group injected with saline, there was a significant reduction in the number of labelled neurones, measured by the size of labelled area. Similarly, there was a decrease in intensity of AVP mRNA expression in the parvocellular and magnocellular neurones of the PVN in the morphine-group injected with saline, suggesting a decreased synthesis of AVP in these neurones. In parallel with the decrease in the expression of CRF and AVP mRNAs in the PVN, there was a pronounced decrease in noradrenaline turnover and in the release of corticosterone in the morphine-pelleted rats. In conclusion, present results show that, in addition to modifications in corticosterone secretion and in noradrenaline turnover, chronic morphine administration produces a reduction in the synthesis of CRF and AVP.